Sodium lauryl sulfate (SLS) is an anionic surfactant that may easily find its way to seawater through domestic and industrial wastewater discharge. The current study was suggested to investigate its fate in relation to the ability of heterotrophic bacteria isolated from samples to degrade SLS surfactant. In addition, the different factors affecting the biodegradation process. Out of nine dominant marine bacteria, only three were able to degrade SLS successfully. They were characterized throughout morphological, biochemical and physiological features as; Enterobacter gergoviae, Enterobacter cloacae and Bacillus alvei. Our data confirmed that the biodegradability of consortium consisting of E. gergoviae, E . cloacae and B. alvei combination was more effective than that of the individuals. The increase in inoculum size, support the increase in the biodegradation. The 30 º C as an incubation temperature was the most effective temperature (98% biodegradation). The pH 9 was the optimum for the growth of consortium (E. gergoviae, E. cloacae and B. alvei) and consequently for biodegradation rate (96%). The pH level 7 was more or less near to optimum with biodegradation percentage (89.2%). Glucose as a carbon source and casein as a nitrogen source improved the biodegradation process to 91.9% and 90.3% respectively. The biodegradation percentages showed an inverse relationship between the increase in SLS mass and the extent of its degradation. Under these growth conditions a complete degradation of 1000 ppm SLS biomass was achieved with biodegradation percentage (45.5%). Such findings contribute to a better understanding the fate of the SLS in the aquatic environment.
INTRODUCTION
In recent years, surfactant-mediated bioremediation is a research focus .
(1)
Biodegradation of surfactants has been the subject of substantial research works since 1950s, when synthetic detergents came into wide spread use. 
Biodegradation is most often performed by soil or aquatic microorganisms and leads to generation of water and carbon dioxide gas. Acinetobacter calcoacetiacus and Klebsiella oxytoca in one co-culture (A-K) and Serratia odorifera in the second co-culture (S-A), which contains Acinetobacter calcoacetiacus as well.
The current study investigated the ability of heterotrophic bacteria isolated from the Alexandria coastline seawaters samples to degrade SLS surfactant. In addition, the different effective factors affecting the biodegradation process were estimated.
Materials and Methods:

Chemicals
Sodium lauryl sulfate surfactant was purchased from Sigma chemicals, USA. The chemicals used for biochemical tests were of pure grade and purchased from Sigma chemicals, USA.
Media
Ingredients of media were all of analytical grade and were obtained from recognized chemical suppliers. 
Isolation and purification of bacterial isolates
Seawater samples were collected in 500 ml sterile screw-caped bottles as described by (Austin, 1999 (19, 20) and API 20E strip system.
Analysis of Sodium Lauryl Sulfate
Samples of 50 ml were placed in a separating funnel; then, 5 ml of 10 -3 mol/l methylene blue (MB) solution and 5 ml of chloroform were added, and the mixture was shaken for 1 minute. 
Effect of the pH level:
To test the effect of pH level, the minimal M9 medium with SLS at a concentration of 100 ppm as sole carbon source was utilized.
The pH of flasks was adjusted at 5, 7 and 9, respectively, then all treatments were inoculated with consortium (E. gergoviae & E.
cloacae & B. alvei).
Effect of different carbon sources:
To investigate the effects of different carbon sources, glucose, sucrose and molass were supplemented individually for each nutrient at final concentration of 0.2% as an additive to the minimal M9 medium. SLS at a concentration of 100 ppm were utilized in this minimal medium. All treatments were inoculated with consortium (E. gergoviae & E.
Effect of different nitrogen sources:
To investigate the effects of different cloacae & B. alvei).
Effect of surfactant concentrations on the biodegradation rate:
To examine the effect of surfactant concentrations on the biodegradation rate, five different concentrations of SLS (200, 400, 600, 800 and 1000 ppm) were applied.
The effects of surfactant biomass either on the growth of a mixed consortium in Nutrient Broth medium (NB medium) were determined by absorbance and then dry weight (22) .
Results and discussion:
Several investigations were carried out to determine the degradation of surfactants by bacteria isolated from marine, other aquatic resources, and even wastewater. The biodegradability was observed under aerobic and anaerobic conditions. . 
Physico-chemical analysis and SLS concentrations of seawater samples
Counting the bacteria capable of degrading SLS
The data shown in Table 2 Only six dominant bacterial isolates growing on SLS as a sole carbon source were obtained from seawater samples ( Table 3) . .
In a study of linear alkylbenzene sulfonated (LAS) biodegradation by bacterial cultures originating from an estuarine site (Krka river estuary) it was found that the rate of biodegradation depended on the origin of the culture, temperature and the structure of the alkylbenzene group. 
screened the biodegradation of APE aerobically by digested sludge (0.3 mg/kg).
Nguyen and Sigoillot Data in Table 5 confirmed that the biodegradability of consortium consisting of E.
gergoviae, E . cloacae and B. alvei, 
Effect of the inoculum size on SLS biodegradation:
To detect the best inoculum size of the consortium of E. gergoviae, E . cloacae and B.
alvei, for SLS biodegradation, four ratios were examined. The results shown in Figure 2 reveal that the increase in inoculum size is accompanied with the increase in biodegradation. The ratio of 2.0 % was the most effective inoculum size in the biodegradation (95.9 %), while the lowest effective inoculum size towards biodegradation was the 0.5 % (81.2 %).
Effect of the incubation temperature on SLS biodegradation:
The consortium of E. gergoviae, E. cloacae SDS. In addition, the data of Khleifat (16) showed that a temperature of 32 º C would be optimum for complete degradation of LAS.
Bautista et al. (42) observed that the different bacterial cultures were performed better at On the contrary, Hosseini et al. (43) found that mixed culture of the two isolates;
Acinetobacter johnsoni and Pseudomonas beteli did not significantly increase SDS utilization, (97.6% biodegradation).
Effect of the pH level on SLS biodegradation:
A range of pH buffers 5-9 was used to examine the effect of mixed culture pH on the biodegradation process. From data shown in .
Effect of different concentrations of SLS on the biodegradation rate:
Such effect was studied using several amounts of SLS surfactant ranging from 200
to 1000 ppm to be degraded by selected consortium (E. cloacae, E. gergoviae and B.
alvei), incubated for 14 days at 30ºC. The biodegradation percentages showed, as in 
